DIAGNOSTIC PACKAGE  EP-DZKED-A-Di-A  NOV1976 _— 7 
MD-11-DZKED-A COPYRIGHT ©1976 di ijl iitial! 


FICHE1OF1 MADEIN USA 





[tt eee 


BOl 





sMSIN, OMACYLL 276732) O3-NOV-7& 15:41 PAGE 2 
DIKEDA.Pit 
-REMe 
IDENTIFICATION 


PRODUCT CODE: MAINDEC-11-D2KED-A 
PRODUCT NAME: KE11~-B DIAGNOSTIC PACKAGE 


DATE: AUGUST 1976 
MAINTAINED BY: DIAGNOSTIC PROGRAMMING GROUP 
AUTHOR: JAMES DUPRE 


mm ne me re ee wr ere ne 





na tay S CT TO CHANGE 
wl RUED AS A COMMITMENT 
IG Ta OUI TION, DIGITAL EQUIPHENT 
NO IBILITY FOR ANY ERRORS 
T RAY ee IN THIS . 
he SCRIBED | IN THI DOCUMENT. 15 _FURNTSHED 
ieee ALI lead IED IN 
ACCORDANCE WI TERMS OF SUCH TE enSe. 
DIGITAL EQUIPMENT CORPORATION ASSUMES NO RESPONSIBILITY 
OR OR RELFRSTLITY OF ITS SOFTWARE ON EQUIPMENT 
THAT 3 NO BY DIGITAL. 


RRR eR BR OR oe Sorin’ toro. ~s0-u £ estur- 


COPYRIGHT (C) 1975, 1976 BY DIGITAL EQUIPMENT CORPORATION 





ee ee 


a) ah Oy hes 271732) O3-NOV-76 15:41 PAGE 3 


RRPBVHBIdeaPZII-SSSUERIGR SSGIGRLOWABSHLFHESHAES § 


1.0 


2.0 


3.0 


4.0 


COl 





THIS IS a DIAGNOSTIC PACKAGE FOR USE WITH THE KE11-8. THIS 


see Ce. elle 





S TO MAIN TEST. 
1. IS 1$,2. CAL AND ARITHPE TIC SHIFT S AND 3. 
AOL TTPLY AND V TESTS. PROGRAM i CONTAINS A 

"h CH PERMIT USER TO INSERT THE 
pasa? NDIVIDUAL ERROR AND A FAST 
ie WHICH GREATLY AIO IN THE DEBUGGING OF THE 





REQUIREMENTS: 

1. POP 1 Pu Ay (oe MINTHUND 
: TELETYPE (RoR OR EQUIVALENT) 
LOADING PROCEEDURE: 
LOAD THIS PROGRAM VIA THE ABSOLUTE LOADER 
OPERATIONAL PROCEEDURE: 





4.1 CONTROL SOFTWARE SWITCH SETTINGS 
NOTE: ONLY AVAILABLE WHEN STARTING AT ADDRESS 210 


Tal Skip MULTIPLY ARO DIVIOE Tests 


4.2 OPERATOR ACTION 
PROGRAM 


Siar 


NOTE: STARTING AT WILL NOT ALLOW ANY 
“SOFTWARE” SWITCH OPTIONS. 


4.3 PASS 
cre are Roe MILL REQUIRE BPpROXTRRTLY 
T WHICH TIME “EAE OK!” IS PRINTED ON THE TTY 


EOW-CBBVERLRU- SHOE Lo ODDS 


4 Db 62 b= O-2 ho be Bh HP Po Ho He 


-NLIST BIN, SEQ,LOC 


SRRSRRE 


Oo 
— 
Oo 


Oo 
te 
i 
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5.0 


ai bss, ra ERRORS. 
etl Titzie 2 BRO lteeg Gs 8 EHNTON REHM 


obeeyinrel tae The EXCEPTION TH nt My a OF 


eae 


led? Eee: cuethior he Bae oe THESE FOUR 
~ 


Bz CHANGE 
R= RETURN TO THE FAILING TEST 
BEFORE USING ANY OTHER COMMAND, THE “S” COMMAND MUST BE USED FIRST. 


KE11 - B USER GUIDE 


REG#3 SYNC PT SYNC MNEM 


E60-11 ROM LOSC 
E60-11 ROM LOSC 


E6-15 
E6-15 
E6-15 
E6-1S 
E6-15 
E6-15 
E6-15 


ROM ACTIVE 
ROM ACTIVE 
ROM ACTIVE 
ROM ACTIVE 
ROM ACTIVE 
ROM ACTIVE 
ROM ACTIVE 


- TEST SR=20, IMPLIES AC=0, MQ = 177777 








TIMOUT EINTOUT “ie Ht DURATION 


THESE ERAORS VaR ae THIS PROGRAM 











COMMENTS 

TEST SC=0, INSURE PROPER LOAD 

TEST SC=77 & SR=3X1, INSURE SC 8 SR =1’S 
TEST M@=0, INSURE MQ =0 AT MQ REG & BUS DRVR 
TEST SR=36 WITH AC=MQ@=0,NQ SIGN EXTENDS 

TEST MQ=1'S, INSURE PROPER LOAD AND BUS DRVRS 
TEST SR BIT S & 1,AC=177777 & NQ1S=1 

TEST AC=0, INSURE PROPER LOAD & BUS DRVRS. 















TEST AC= irr777 o ee nerves gr 
DATA PATH f I ID 
RADY AT THIS NT iN ST 
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Pll 
177302 


177304 


177304 


177304 


177304 


177310 


177310 
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N/A 


N/A 


N/A 


N/A 
N/A 
N/A 
N/A 
REGS3 
N/A 


N/A 


N/A 


N/A 


N/A 


N/A 


N/A 


ROM ACTIVE 


ROM ACTIVE 
ROM ACTIVE 


ROM ALU 03 


ROM ALU 03 


170 LOX 


ROM ALU 03 


SYNC PT SYNC MNNEM 


170 LDX 


ROM ALU 03 


ROM ALU 03 


ROM ALU 03 


1/0 LOX 


TIM READ STB 


TIM READ STB 


SHEET 2 


SHEET 6,7,8 


SHEET 6,7,8 


SHEET 9 


SHEET 9 


SHEET 7 


SHEET 9 


TEST AREA 


SHEET 7 


SHEET 9 


SHEET 9 


SHEET 9 


SHEET 7 


SHEET 2 


SHEE T2 









Test SR=42, IMPLIES A¢=177777 AND MQ1S=1 
SURE SR=42 AT E106 & E89 


TEST MQ WITH He NUMBERS 
PLACE FAUL A PATTERN ee REQUESTED 





TEST AC WITH ALL NUMBERS 
PLACE FAULTY DATA PATTERN AS REQUESTED 
MAYBE TWO BITS TIED TOGETHER 


TEST SIGN EXT INTO AC, AC SHOULD = 1’S 
THE ALU SHOULD BE SET’FOR ALL ONE'S OP 


TEST SIGN EXT INTO AC SHOULD = 0’S 
THE ALU SHOULD BE SET’FOR ALL ZERO’S 


TEST SIGN EXT OF MQ, MQ=177777 
I E108 & E69 ARE WORKING 


TEST SIGN EXT INTO AC, AC=177777 
INSURE ALU OP. 





TES 
ELITE ET & & E69 MAR WOR WORKING 


TEE HALRB 0 


TEST SIGN EXT OF Wois 15 ONLY 
INSURE ‘ope a 


pesl77777 7? figs177600 INSURE ONLY 


TE IGN OF MQ WITH MQO7=1 ONLY 
LE PL 1A 
TEST DATI AT NOR ONLY READS THE 


INSURE READ Ste AI'IS INWBITED (E89-15) 


TEST DATI AT NOR ONLY READS THE 
LOW BYTE WHICH IS THE SC. 
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,OSIeAL SHIFT TESTS - 
REGS] REG#2 REGSS SYNC PT SYNC MNEM 


030 177314 
031 177314 
032177314 
033 = 177314 
034 = 177304 
035 177304 
03 177304 
037 177304 

177304 

177304 

177304 


INSURE sh BiTs SET. 


ths a Sree: 


177310 
177310 
177310 


177310 


N/A 


N/A 


N/A 


N/A 


177314 


E60-S 
E68-9 


E60-4 


E68-9 


E68-9 





ROM SC DEC 
1/0 DATI 
ROM SC ENB 
1/0 DATI 
ROM SC ENB 
1/0 DATI 


ROM SC ENB 


1/0 DATI 
ROM SC ENB 


1/0 DATI 


ROM SC DEC 


1/0 DATI 





SHEET 2,6 


SHEET 2,7,8 


SHEET 2,6 
SHEET 2,7,8 


SHEET 2,6 


SHEET 2,7,8 


SHEET 2,6 


COMMENTS 


TSlnk Uta Rl bree SHIT on 
TeSlndaeEe AGE BYTET EFT zERos 


Test ‘LSH, SHIFT RIGHT ALL ZERO’S AC 
NSURE ZERO IN AT STAT ACIS IN (E104-2, SHEET 7) 





INTO 


2] SEAL PEO es 


AC & MQ SHOULD BOTH BE 


TEST LSH GTM eee aur SHIFT COUNT MQ=1,AC=0 
INSURE SC COUNTING 


INSURE PROPER BIT 


art 


Rt aunt "Ie, 
oy 

ao Aim SHI 
AND INSURE PROPER DATA BEING SHIFTED 


(036) 
Insure SR ets Set 


INSURE PROPER DA 


MQ WITH VAR 
» MQ=1'S 


WITH ZERO SHIFT 
IN SR ON 2 


NITTALLY. 


"INTO SWI CH REG 


FT WITH AC=1’S 
A IN AC .- 


FTP, ELT enoren one 


TEST _LSH 
py fT. 
AND 


FT LEFT OF AC W 
i lle ea ra Sass 
DATA BEING SHIFTED 


TEST SR=311AFTER ABOVE (040) TEST 


GOl 
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cc a SSS SS i SS PD 
| : te . 


B2KEDA.P11 
fee Rego)" Recas. : 5 eg YNC PT SYNC_MNEM TEST AREA 
a, RE RPE 86 eh ee 6 Fes ton MITH ALT ONE/ZERO WITH ZERO 
| INSURE BATA’ PATTERNS Oe AALLY. 
O45 «177304 (177202 177314 E68-9 1/0 DATI SHEET 2,6 i heals geOvE TEST (OW) 
04% 177304 177302 177314 EG0-4 ROMSC ENS SHEET 2,7,8 ie TH ALT ONE / ZEROS IN 10 
| RIL, ER ata PATTERN, SH REET COUNT 
STATUS BITS ARE BAD POR THiS: TEST. 
047 177304 177302 (177314 E6O-4 ROM SC ENB SHEET 2,7,8 TEST DESCRIPTION AT ERRADWG. ERROR 
MO. LOAD FAULTY PATTERN 
tN IN REGISTERS ATH eno PROPER SHIFT COUNT AND 
050 «177304 177302 177314 E60-4 ROMSC ENS SHEET 2,7,8 /ZERO_IN AC REG WITH 
PAE ar, 
Rceiosoee AND LOCATE FAULTY BIT 
051 177304 177302 177314 E68-9 1/0 DATI SHEET 6,2 —=«TEST SR=310 TE Ss TEST(0S0) 
EOTFT. COUNT 70 DETERMINE 
INCORRECT STATUS BITS. 
052 177304 177302 177314 E68-9 1/0 DATI SHEET 2,6,7,8 oa it OR 119 TF 000 OR Pau r 
PRI our Are Check STATUS BITS AT 
052 177304 177302 177314 EbO-5 RONSC ENB | SHEET 2,7,8 TEST AC ye pate 
ne Se WITH FAULTY DATA TA PATTERN 
Ghia eka 
054 177304 177302 177314 E60-5 ROM SC ENB © SHEET 2,7,8 TES ere te OME 
EXAMINE ES3-7 COR PROPER ENTERING DATA 
177304 177302 177314 E60-5 ROMSCENB § SHEET B TESTS NO = 0 AFTER ABOVE OPERATION(OSY) 
EXAMINE STAT MOOD IN AT EG2-7 SHEET 8. 
056 177304 177302 177314 68-9 1/0 DAT! SHEET 6 


TESTS SR=36 AFTER OPERATION ABOVE (0S4) 
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0s? 177304 177302 177314 £E60-S ROM SC ENB SHEET 8 Test THAT ONES CAN Abe INTO 


ee Re SET mi 


£53- 
060 #177304 177302 1773r4 E60-5 ROM SC ENB SHEET 8 TE ABOVE TE (057), 
Tala ae nT Ene 
Ife? be SMIFTED ie Tires 
ERR # REG#l REG#2 REGS3 SYNC PT SYNC MNEM TEST AREA COMMENTS 


061 177304 177302 177314 E6-1S ROM ACTIVE SHEET 2 TEST SR=1SOAT con Er 
ABOVE TEST(0S7).__ INSURE Sr IS CORRECT 
WHEN ROM ACTIVE IS WITH LSH CYCLE 


062 177304 177302 177314 E6-15 ROM ACTIVE SHEET 2 TESTS ET iO RT ER LSH LEFT maria. 
SHIFT THROUGH AC SHEET 
063 177304 177302 177314 E6-1S ROM ACTIVE SHEET 7,8 Taro Te R ABOVE TEST (062). _ newe 
ARE SHIFTED OUT. 
064 177304 177302 177314 E6-15 ROM ACTIVE SEET 2 GK SRE FOR 111 AT END 
065 


177304 177302 177314 6-15 ROM ACTIVE SHEET 7,8 TEST kSH VERT AP, METH Won lea en FoR 
UAE Ta ctehbagela ATE 


066 177304 177302 177314 E6-1S ROM ACTIVE SHEET 7,8 TESTS MQ=0 AFTER TEST 06S. 
INSURE MQ=0. 
067 177304 177302 177314 E6-15 ROM ACTIVE SHEET 2 SR=110 TEST O65. 
CHECK STATUS BITS ON SHEET 2 
070 177304 177302 14 E6-15 ROM ACTIVE SHEET 7,8 LEFT a 
= Mos Lessee. ER LSH TS DONE. 
071 177304 177302 177314 E6-1S ROM ACTIVE SHEET 7,8 TEST M@=S2S24 AFTER TEST 070. 
072 177304 177302 177314 E6-15 ROM ACTIVE SHEET 2 TEST SR=0 AFTER TEST 076 
073 177304 177302 177314 E6-15 ROM ACTIVE SHEET 7,8 TEST _LSH LEFT WITH VARIABLE SHIFT 


REGISTERS AND EXAMINE 
074 177304 177302 177314 E6-15 ROM ACTIVE SHEET 7,8 TEST MQ=0 AFTER ABOVE TEST 073. 
075 


177304 177302 177314 TESTS SR =10 AFTER TEST 073. 


7 NITIALLY. ty Coad FRGL ry BATTER En INTO. PROPER 
| 
| 





-MAIN. MACY11 27(732) 


177314 


DZKEDA.P 11 
LOGICAL SHIFT TESTS (CONT.) 
ERR ®@ REG#l REGHE REGS 
076 177304 177302 
077 177304 177302 


100 177304 177302 
101 177304 177302 


177302 


103 177304 177302 
177302 


177314 
177314 
177314 


177314 


177314 
177314 
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SYNC PT SYNC MNEM 


E6-15 


E6-15 
E6-15 
E6-15 


E6-15 


E6-15 
E6-15 





ROM ACTIVE 


ROM ACTIVE 


* ROM ACTIVE 


ROM ACTIVE 


‘ROM ACTIVE 


ROM ACTIVE 
ROM ACTIVE 


COMMENTS 


es AC=0 AFTER LSH RIGHT 16TIMES 


WITH AC=M@=0 INITIALLY. 
TESTS MQ@=0 AFTER ABOVE TEST 076 
TESTS SR=36 AFTER TEST 076. 


TEST LSH RIGHT 16 TIMES WITH AC=177777 
AND MQ=0 INITIALLY. CHECKS FOR AC=0. 


TEST MQ=177777 


AFTER TEST 101. INSURE 


ONES ARE BEING SHIFTED INTO THE MQ AT 
SHEET 7 


E1l4-e 


TEST SR=20 AFTER TEST 101. 
TEST LSH RIGHT 31 TIMES WITH AC=177777 


AND M@_= O INITIALLY. 
ZERO AT COMPLETION OF SHIFTING. 


CHECKS FOR AC EQUAL 
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ee EEE 


DZKEDA.P11 
LOGICAL eet TESTS (CONT.) 
ERR @ REG#l REG#2 REG#3 SYNC PT SYNC MNEM TEST AREA COMMENTS 
10S 177304 177302 177314 E6-15 ROM ACTIVE SHEET 7,8 TESTS 1 AFTER TEST 104. 
I 3 IS SHI T AC 
106 177304 177302 177314 E6-15 ROM ACTIVE SHEET 2 TESTS SR=23 AT END OF SHIFT. 
107 177304 177302 177314 6-15 ROM ACTIVE SHEET 7,8 usr LSH RIGHT 16 TIMES W 
"ORIA BT END ao ant ALY, CHECK 
FOR. 
110 177304 177302 177314 E6-15 ROM ACTIVE SHEET 7,8 abs M@=12S2Se AT COMPLETION OF TEST 107. 
ill 177304 177302 177314 E6-15 ROM ACTIVE SHEET 2 TEST SR=20 AT COMPLETION OF TEST 107. 
112° 177304 =177302 177314 E6-15 ROM ACTIVE SHEET 7,8 TEST roy RIGHT 1 TIME WITH 
MQ=0 AND AC= INITIALLY. CHECKS 
AC=eSeSe AFTER L ION. 
113 177304 177302 177314 E6-1S ROM ACTIVE SHEET 7,8 TEST M@=100000 AFTER TEST ile. 
114 177304 177302 177314 E6-15 ROM ACTIVE SHEET 2 TEST SR=0 AFTER TEST 112 COMPLETION. 
115 177304 177302 177314 E6-1S ROM ACTIVE SHEET 7,8 TEST LSH RIGHT WITH VARIABLE SHIFT COUNT 
FROM 30 TO 19 TIMES WITH 
116 177304 177302 177314 E6-15 ROM ACTIVE SHEET 7,8 TESTS MQ FOR PATTERN oe LATO. Rear 
Oe DATA PA NTO BERENS 
117 177304 177302 177314 E6-1S ROM ACTIVE SHEET 2 TEST SR=22 AT COMPLETION OF TEST 115. 
ARITHMETIC SHIFT TESTS 
ERR @ REG#l REG82 REG#3 SYNC PT SYNC MNEM TEST AREA 
120 177304 177302 177316 E6-15 ROM ACTIVE SHEET 2,6,7,8,9 rie re LOCATED Umer VARIETY 
Moin ADS. INGURE™ THAT SIGN EXTENSIO 
ae Be Reaulhed” ROMEVER, AT 
th e peiat “BTR B SHIET 
Is* oF" . LOAD 
FAILING DATA PATTERN AND DEBUG. 
121 177304 177302 177316 E6-15 ROM ACTIVE SHEET 2,6,7,8 Teer re OP FOR PROPER MQ DATA UNDER 
l22 177304 177302 177316 SHEET 2 ee FOR PROPER DATA. SR WILL INDICATE 


E6-15 ROM ACTIVE 
OW oes AT SR7/SR6 XOR. 
T CONTAINS OVERFLOW DATA 


Vif E87-i1. 


ae ae ee ee ee _—- - a . = 
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T 
ee esl : REG#e REG#3 SYNC PT SYNC MNEM TEST AREA COMMENTS 


123 177304 177302 177312 E60-4 ROM SC ENB SHEET 2 TEST NORMALIZE USING TABLES 


© APRA TES ea PLO 
; cy pe ee rete = HAT, Ac=140000 AND Na 
BP REEP SRO Reali Hae 


FATLURE "ar TEST 123 123 INDICATES AC FAILURE. 











124 177304 177302 177312 E60-4 ROM SC ENB SHEET 7,8 Test te ‘s PROPER DATA AT COMPLETION 

12, PP hts 177302 177312 E60-4% #ROM SC ENB SHEET 2 TEST SR= PROPER DATA AT COMPLETION OF 
TIPLY “ 

ERR yo athe REG#2 REG#3 SYNC PT SYNC MNEM TEST AREA COMMENTS 


126 177304 177302 177306 E35 


3 ROM PC BROY SHEET 777? TEST MULTIPLY SeERET ION i a 
E60 ROM SC DEC TBLC1 S TEST USES 


spe Be Bah Aa 


F=A+B WB, F=-8 AD F=A. SHEET 9 


Sry te SHOULD BEA GOOD 


RILURE AT AT THIS TEST IMPLIES BAD AC DATA. 


127 177304 177302 177306 Fae Roe Ek BROY PEE eaove reat ECP LAAT Dom. FAILURE HERE 


77 77 177306 “S ROM PC BROY HSV6 3@ LOADED VIA E21-18(SHEE\O9.2HCV8O0GEPS ZEROED 
= oe _ AND SR7 GETS SR& INPUT. 
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DIVIDE TESTS 
ERR @ REG#l 


131 


141 


142 


ee ee ee eee - 


177302 


177302 
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REG#E 
177300 


177300 


177302 


177302 


SYNC PT SYNC MNEM 


E39-2 


E13-10 


E13-10 


- £13-10 


E13-10 


E13-10 


Ep-15 


E6-15 


E6-15 


E6-15 





ROM OVFL1 


WORD SEL 
WORD SEL 
WORD SEL. 
WORD SEL 


WORD SEL 


ROM ACTIVE 


ROM ACTIVE 


ROM ACTIVE 


ROM ACTIVE 





LOl 


TEST AREA 


SHEET 3 


SHEET 9 


SHEET 9 


SHEET 9 


SHEET 9 


SHEET 9 


SHEET 3,9 


SHEET 38 9 


SHEET 9 


COMMENTS 
TESTS FOR yin de® ON ZERO ee 
SHOULD SET OVERFLOW FROM E74-6 SHT 


INDICATES Ac WAS POS. SIGN AND THE 
CHEEK THAT SR? as 
INDICATES AC WAS NEG. SIGN AND THE 
N BIT Ws WAS NOT IF R OCCURED. 
THAT SR7 

INDICATES THAT OW NOT SET 
WHEN AC=S2525 Or CHECK 
THAT SR7 WAS SET AT E13-13 SHT 9. 
INDICATES THAT SR& WAS NOT AT THE CORRECT 

GN. CHECK £13-15 SHT 9, SR& SHOULD 
INDICATES THAT SR& WAS NOT SET 
CHECK E13-15 SHT 3. 
TEST OF DIVIDE OPERATION WITH TABLES 
TBLD1 THROUGH 1. FAI 
INDICATES AC DATA. REFER TO 
oer FoR 9 ee OAD PORTING 
POINTS AS THE REST OF THE MODULE IS 
PREVIOUSLY TESTED. 
TEST FAILURE DUE TO BAD MQ DATA. 
INSURE ALU CONTROL LINES. 


FAILURE DUE TO BAD STATUS REG 
AFTER DIVIDE OP OF TEST 137. CHECK 
E13 SHEET 9 FOR PROPER OPERATION. 


MULTIPLIES. 
FAILURE IN am SS THiS BAER MOST LIKELY DUE 


FAILURE DUE TO Nd no ROY Eau. 4og00 
retire RULTIPL ING PLING MQ=1 AND MUL=2 


FOURTEEN SUCCESIVE eT MES. 














pee TESTS ON MULTIPLY AND DIVIDE SEQUENCES 


143 


144 


145 


146 


147 


159 


1S1 
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REGHI 
177304 
177304 


177304 


177304 


177304 


N/A 


N/A 
N/A 


N/A 


N/A 
N/A 


N/A 
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REG#2 REG#3 SYNC PT SYNC MNEM 


177302 
177302 


177302 


177302 


177302 


N/A 


N/A 


N/A 


N/A 


N/A 


N/A 


N/A 


177306 


177306 


177300 


177300 


177300 


N/A 


N/A 


N/A 


N/A 


N/A 


N/A 


N/A 


E6-15 


E6-15 


E6-15 


E6-15 


E6-15 


E6-15 


E6-15 


E6-15 


E6-15 


E6-15 


E6-15 


E6-15 





ROM ACTIVE 


ROM ACTIVE 


ROM ACTIVE 


ROM ACTIVE 


ROM ACTIVE 


ROM ACTIVE 


y 


ROM activ 


* 
ROM ACTIVE’ 


ROM ACTIVE 


ROM ACITVE 


ROM ACITVE 


ROM ACTIVE 






MOl 


TEST AREA 


COMMENTS 


T Tot Fount TH PATLURE INDieaTee Mya 


TEST 142. THIS POrLUrE INDICATES se 
SR NOT EQUAL ee AFTER SUCCESIVE MUL 


TEST IVE DIVIDES. 
In TALLY AND te "pve FOUR FOURTEEN TIMES 
AILURE AGAIN TIMING ERROR. 
eye Test FAIL ” THE AC NOT EQUAL O 
AFTER SUCCESIVE DIVI 


REFER TO TEST 14S. 


Bais rae tae 


REFER TO TEST 145. FAILURE HERE INDICATES 
SR NOT EQUAL 22 AFTER SUCCESIVE DIVIDE. 


TARE Se HE a 
PE Dee DPE 


oo he TEST 150. of ear. THIS 
MULT 8 DIV. OFS. 


THI NT I Rei os Oe OF 

GF Hu pions Pu 
STS PROCESSING OF Dra. FAILURE 
=100000 


Bile EA ee 
ATION. 
AND MUL=4O000 INITIALLY. 


sf IB meme AT THIS 


TEST Vv 4 
Ree52e9 Hes INSTIRLE YS” FAILURE 
IS POINT INDICATES BAD AC DATA 


THIS POINT INDICATES BAD MG DATA. 








. ne ee + ee eo eee: 


SS 


SURERSRSESI SNES UNS NII 
pe oe 


ee ee ee ee ee ee ee ee 


POSS KKKWo 
WONOU CWO 


cS 












+= 


Be 
Io £MO 





ANNES 
000066 


NO1. 
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-LIST BIN, SEQ,LOC 


;MACRO DEFINITIONS: 


-ABS 
»DEFINITIONS: 
70 


; TRAPPED TO PREVIOUS ADDRESS 
; TRAPPED TO PREVIOUS ADDRESS 
; TRAPPED TO PREVIOUS ADDRESS 
; TRAPPED TO PREVIOUS ADDRESS 
; TRAPPED TO PREVIOUS ADDRESS 
; TRAPPED TO PREVIOUS ADDRESS 
; TRAPPED TO PREVIOUS ADDRESS 
; TRAPPED TO PREVIOUS ADDRESS 
; TRAPPED TO PREVIOUS ADDRESS 
; TRAPPED TO PREVIOUS ADDRESS 
; TRAPPED TO PREVIOUS ADDRESS 
; TRAPPED TO PREVIOUS ADDRESS 
; TRAPPED TO PREVIOUS ADDRESS 
; TRAPPED TO PREVIOUS ADDRESS 


»MAIN. MACY1] 27(732) 
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B0e 


15:41 PAGE 15 


bb a 


i 
oOo 





c- 

. = 
399393939353 
BRRApA AR 
ob 
fur : 


pBSEzBR 


SLIN IoC OR Coe CORIO Se Se REGRA SORE ER oe Ot ees 





a rete eee ee 





; TRAPPED TO PREVIOUS ADDRESS 
; TRAPPED TO PREVIOUS ADDRESS 


MOV ot FLAG :SET BIT TO ASK FOR OPTIONS 


_ 
0 
i} 
i 
~4 


J 


MOV aI 4 

MOV sebb ee 

CLR aAc 

eS 

r3t FLAG sASK FOR SW OPTIONS 
Q 1 3NO 

MOV SINNS1, RY 

JSR ,PRIAT 

JSR 3G0 GET 

MOV :ST 

CLR PASCHT itm PASS COUNT 

rat #751, -(SP) 50 TTY 

RTI 


REGISTER TEST FOR WRITABILITY 





;SOFTWARE SWITCH REGISTER 


iF \s TyLEGAL ADDRESS RETURN 


;CHECK SC FLOPS FOR O STATE 
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a a er oe 


9-9 Oe bw fae fw p= Bop > 


2H8EFES 


2825 


bs Fb -o FP aH 


Boe Roe fms fae 
| nel aed aol 
28FE 


ro 
Pah) 
ale 


- 


~- 
£ 


aes 






8 


1 


Sh SEIS ORSES 


Sh BSS OREO 


sie 
71 
71 
718 
728 
i 
131 

001 

7 m0 
728 


cre 
is 
cee 
ees 

| 

| 

| 


J 


jee CER 


ae 
Re 


4 
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O3-NOV-76 15:41 PAGE 16 


sCHECK SR AND SC FLOPS FOR 1 STAT 
140477 177466 TS2: MOV ONT? aC co boendenaedaceche —" 





I B54" g) 
1404 ed 270300, '6) 
SE +14 
006324 RS, ECOMP 
BR Ts2 
177432 CLR asc 
sCHECK MQ FLOPS FOR O STATE 
177420 1S3: MOV #0, a0 
ons a a 
006272 JSR RS, ECOMP 
3 
BR TS3 
000036 177400 CHP #36 ,OSR CHECK STATUS 36 
006250 SR RS, ECOMP 
4 
BR TS3 - 
sCHECK MQ FLOPS FOR 1 STATE 
177777 177350 TS4: MOV 8-1,9M0 
177777 177342 CMP 8-1" aM0 
BEG +14 
JSR RS, ECOMP 
e, TS4 : 
84 ; TATUS 4 
177326 cree ee ,aSR sCHECK STATUS 42 
006176 JSR RS, ECOMP 
se see CHECK AC FLOPS FOR O STATE 
o9000 177274 TSS MOV #80, AC : 
zs 
Q +14 
006150 - RS, ECOMP 
BR TSS 
000020 177256 CMPB CHECK STATUS 20 
006126 FER 
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1 
1 
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1 


ears 
ease 


3 Be-gRae Ba BRGs Be YAGSR YRYERSE Bw YRY Ee YRQS BS 


177777 _ 177022 28: 


QRASARA BIA TANCE TORS SAUTER Se AeA oes COMIN TOS 


Dw ADD 
2 me 






;CHECK AC FLOPS FOR 1 STATE 


;CHECK STATUS 42 


;CHECK AC AND MQ WITH ALL NUMBERS 


s FINISHED WHEN R1i=0 
ites MQ 


oF Bg ggor xt 


: 
>SKIP IF OK 


; TEST OF BYTE SIGN EXTENTION 





“3 
% 
f 


a 


aR 


090 oe 


gssses 
RRB Ine 


b= bh te po gee 


RRS 
oe 


= 


~- 
Rone 


S556 


O—2 == == == 0 = P= P= P= 0 


Asxees SShceonescson 


SRS 
Speta) Geeta oveta) Seeta 9 yeets 


suennenesayawuaaeuay & 


@Mwowmwmwwownwmae 

Oa Oo oo ee 
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177777 177014 


008672 


176770 


176624 


17b6Re 6S: 


g se" gagEs- 


=" 
wn 
“4 


cd 


BO BESS BH BR GSE BRS BO GRGS BU GRASe” oR 






;CHECK FOR SIGN EXTENTION IN MQ 
;SKIP IF OK 


;CHECK FOR SIGN EXTENTION IN AC 
;SKIP IF OK 


;CHECK FOR BYTE ZERO SIGN EXTENTION 


;LOAD MQ WITH LARGEST NUMBER 
; T Sin EXTEND 


;LOAD MQ WITH LARGEST BYTE 
iether OO 


;D10 IT SIGN EXTEND 
;SKIP IF OK 


SERECK FOR SIGN EXTENTION 
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176560 7$: 
176560 


ocs4 


ANY FORM 
BIT #1, SFTSHR 
B57 IMP DIV 


3 | ; RH SET PD SP 


2 ; AT THIS POINT, ALL THE REGISTERS CAN HANDLE DATA OF 


Bim fF: 


Fa 


sLAST ONE 


CLR 
CLR 
MOV 
at 
MOV. 
Tst - 
BEQ 
JSR 
30 
BR 
CMPB 
BEQ 
= 
31 
ene 
BNE 


TEST AC SHIFT OF 0°S RIGHT 
MOV 
DEC 


SCHECK STATUS REGISTER 
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900 BEQ +14 SKIP ERROR IF GOOD 
$01 7 005234 JSR RS,EC 
9o2 e 5 
LOOP! 
a 177760 CMP #-16. ,%0 LAST ONE 
308 BNE LOOP 
3 ; TEST MQ SHIFT OF 1°S RIGHT 
1 
a2 012777 ee 176326 S11: HOV ia fet hes 
1 Toss : CLR SH *INITALIZE SHIFT BY O 
ais ae 176312 177777 CMP ana, #-1 PATA ENE TES MQ TO -1 
915 002276 O0140S BEQ +14 *SKIP ERROR IF GOOD 
31 7 O0S1665 JSR RS, ECOMP 
ay ee 3 
319 BR TS11 
000020 176274 CMPB sé sCHECK STATUS 
$21 O0e3 1405 / BEG 414 :SKIP ERROR IF 
005144 © RS, ECOMP 
gos : BR TS11 
2 12700 177777 TSIIA: MOV $177777,R0 ;SHIFT COUNT 
829 00: 1 077777 MOV. =: 877777.R1 :DATA PATTERN 
930 177777 176234 1S: MOV #-1,0M0 >SET MQ TO -1 
33) 23S. 176226 CLR sac : AC 
C 0077 176236 MOV . ,aLSH eer MQ RO TIMES RIGHT 
0S DN ee om” 6h STEN OE ebanectT 
005076 ish RS, ECOMP : 
= po ky 
S 176204 CMPB 3, aSR ;CHECK STA 
BEQ 414 >SKIP IF CORRECT 
‘ Oe oosos4 . RS, ECOMP 
1$ 
O45 DEC RO sSTEP SHIFT COUNT 
cLe : CARRY 
ROR Rl :SHIFT DATA PA 
BEQ TS12 *GO TO NEXT TEST IF DONE 
1S :0 ISE 
2 : TEST AC SHIFT OF 1’S LEFT 
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ae 


N“N 
ee 
o 


UCU 


004616 


TSi2: CLR amo 
176134 MOV g-1 ,aAC SET AC=-1 
CLR aL ;INITALIZE SHIFT BY O 
177777 CMP JAC, 8-1 ‘COMPAIR UNSHIFTED AC TO -i 
BEQ +14 SKIP IF GOOD 
ISR RS, ECOMP 
BR 
TS12 
176110 CMPB =. #350, CHECK STATUS 
BE +14 SKIP ERROR IF STATUS CORRECT 
‘ RS, ECOMP 
ca 
Ts12 
TS12A: MOV #1,R0 SHIFT COUNT 
1760% 1S eye opee eT ae TO 
, NOV RO, oLSH >SHIFT AC MES LEFT 
CMP Ri; aAC *CHECK RESULT 
BEG +14 *SKIP IF CORRECT 
J RS, ECOMP 
pt 1S 
176024 om #311, aSR ; US 
BEQ +14 SKIP IF STATUS CORRECT 
J RS, ECOMP 
43 
Fre be ;STEP SHIFT COUNT 
CMP #20,R0 CHECK FOR LAST SHIFT 
hy TS13 *GO TO NEXT TEST IF DONE 
RI *SHIFT DATA PATTERN 
BR 1S > CONTINUE 
; TEST MQ SHIFT RIGHT OF ALTERNATE 1°S AND 0’S 
. 475756 S13: MOV #125252,0m0 —«s SET_M@=12S252 
| RR sae Oe 
SH ;INITALIZE SHIFT BY O 
125252 ano, #125252 : R MQ 
+14 ;SKIP ERROR IF GOOD 
RS, ECOMP 
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178724 


175660 1S: 


175684 


000014 


175546 
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175522 


177676 
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nae 


oe ouriataaue 





“Soe” Bagssnss «BAN GR 


5 aaa eae a 


ane 

#1 ,aAc 
VAC, #125252 
+14 

RS, ECOMP 
TS14 

#5310, ,aSR 
RS,ECOMP . 
TS14 


8 
R1 
#211, FLOP 






IFT "0 A TIMES RIGHT 


ence 


thi DATA 
SKIP IF CORRECT 


;FLIP FLOP 
TEP. SHIFT COUNT 


; 
ees NEXT TEST IF DONE 
ee DATA PATTERN 


COMPARATOR 
1’S AND 0’S 


;SET AC= 

s INITALI FT BY 0 
; COMPA 

;SKIP ERROR IF GOOD 


;CHECK STATUS 


;SKIP ERROR IF GOOD 


;SHIFT 


;DATA ERN 
;SET UP STATUS COMPARATOR 
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ieeges {71S 1S: Oy RprareRt ORC SET Me ee ttes LEFT 
l 175450 CMPB ACoe scr tHE CK Set WEARRY, 110 W/0 CARRY) 
BEQ +14 SKIP IF STATUS CORRECT 
004320 = RS, ECOMP 
BR 1$ 
175420 CMP R1, AC sCHECK DATA 
Beg +14 “SKIP ERROR IF GOOD 
004300 : RS, ECOMP 
BR 1$ 
000101 177614 2: SUB #101, FLOP FLIP FLOP 
1 177764 ADD #100000, 2s 
CLC sCLEBR CARRY 
INC RO : SHIFT COUNT 
000017 CMP #17,RO > DONE? 
BEQ TS15 G0 TO NEXT TEST IF DONE 
BSL 1 *SHIFT DATA PATTERN 
BR > CONT INUE 
: TEST OF MQ SHIFT INTO AC 
sTEST OF LOGICAL SHIFT 
TS1S: MOV , ama *LOAD MQ WITH 
MOV JAC LOAD AC WITH : 
MOV #16. aLSH *LOAD SHIFT COUNT (LSH) WITH 16. 
CMP #0, JAC >COMPARE AC WITH 0 
BEQ +14 *GO TO ERROR IF BAD 
ISR RS, ECOMP 
TS1 
Re ih cee re ane’ 
BEQ +14 GO TO ERROR IF BAD 
= RS,ECOMP - 
Prog Hae c SR WITH 
BEG ,314 :SKIP tt HosB 
J RS, ECOMP 
Sb pay 
BR TS1S 
- me! sTEST OF LOGICAL SHIFT 
G0co00 t 24 HOV #0 it OAB ne UIT 0 
175232 MOV #16. ,aLSH *LOAD SHIFT COUNT (LSH) WITH 16. 


JO2 
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nas maa 


& 


RS, ECOMP 







i539 004116 000736 er is ; “tenet 

HE? EBLIS? FEE oooor ie eo |S 

tele i 1403 BEQ TS16 360 To NEXT TEST IF DONE 
1 Boat BpeTot OL RI Ba bare PATTERN 
1245 004134 000727 BR 1$ : CONTINUE 







1 
1s? ; TEST OF AC SHIFT INTO MQ 






1 

1251 sTEST OF LOGICAL SHIFT 

1252 004136 012777 o00000 irae TS16: NOV #0, ang LOA na WITH TH 

1523 Bodied pieeee aes 17444 MOV ad ig @LSH iLGAD at ae COUNT (LSH) WITH -16. 

1255 OO4160 022777 OO0000 174416 CMP #0, aAC AC WITH O 

1256 166 001405 BEQ +14 60 TO ERROR IF BAD 

1 1 003276 JSR RS, ECOMP 

1 174 3 

i 176 7 eo 

15e¢ Goiete 000000 174376 eR i E40 ;COMPARE MQ WITH O 

le62 004210 001405 BEQ +14 -GO TO ERROR IF BAD 

te at Bi :, mer: 

1 

1 BR TS16 

1267 22777 000036 174362 CMPB #36, aSR ;COMPARE SR WITH 36 

1 1405 BEQ +14 *SKIP ERROR IF GOOD 

1269 003232 SR RS, ECOMP 

1271 OO04242 000100 100 

ee 004244 000734 BR TS16 

1 

1 oo4246 000000 174332 1S: MOV #0, aMQ : MQ WITH O 

i 1 177777 174 HOV #-1, aAC LOAD AC WITH -1 
77760 174 #-16. ,aLSH : SHIFT COUNT (LSH) WITH -16 

1 000000 174306 CMP aac : AC WITH 0 

1 BEQ +14 °GO TO ERROR IF BAD 

i 003166 SR RS, ECOMP 

gs 

15 1 174266 Be #-1, 90 sCOMPARE MQ WITH -1 

1 BEQ +14 GO TO ERROR IF BAD 

i 003144 ISR RS, ECOMP 

1 

t Be ag 

1291 174252 CMPB ss #20, SR sCOMPARE SR WITH 20 











Seri iaiste ta 


b-2 ah = bo hf fo bot b+ bo Ge bs es pe 
WWWWOGWW 
G2 bee ee Pa bee fee Pot ps pe 
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ONMU£UITU- 


FRIGH ASOT E ONE SOO NOS ics 


2 be Dae ba ae an Pe Pe Fs nn Pn me ne 
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3 


setts 


1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 


2 
N 






-MAIN. MACY11 27(732) 
Pil 


aoe 


000103 
000734 


Tees 


18707 


O3-NOV-76 15:41 PAGE 27 


003122 


000000 

77777 
tec 
003056 
000001 
003034 
000023 


003012 


3 ESE 


12SeSe 


a8 5 





174156 


174142 


174032 





;SKIP ERROR IF GOOD 


one 
GQ Do 


; TEST OF LOGICAL SHIFT 
; MQ WITH O 


ito AC WITH -1 

it Cap caret COUNT (LSH) WITH -31. 
;COMPARE AC WITH O 

360 TO ERROR IF BAD 


aR Moe" Geos waesce © 


TEST OF LOGICAL SHIFT 
LOAD MQ 


4233 


a 3 


— IC. 
Bes 


— 
Oo 


;COMPARE SR WIT 


CTO 
gaa” 


z-~ 
— 
os 


; TEST OF LOGICAL SHIFT 
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1 l ug: MoV #0, aM0 sLOAD ng WITH 
1 173 MOV ssene SAC iL uiTH 
«J 174 MOV #-1,5L5H tea C oust WITH -1 

l 173756 CMP a , anc if 25252 
1 BEQ 414 G0 TO ERROR’ F BAD 
: ISR RS, ECOMP 
i er us 
1 173736 ép #100000, aMO sCOMPARE MQ WITH 100000 
1 BE0 414 GO TO ERROR IF BAD 
i : RS, ECOMP 
1 oH 113 
1 4g 
i 173722 CMPB #0, aSR : COMPARE SR WITH 0 
ise oR RS, ECOMP : ots 
1366 3 
1 114 
1368 BR 4§ 
1 TE T OF LOGICAL SHIFT 

| ie mien wy yyrreme BN 
! MOV 0, Rl 
i 173662 1S: HOV : ame te POA 
1 pa MOV RO. aL SH’ Le ct NTO. MQ SO RO TIMES 
1 173640 CNP 80 
1 BEQ +14 oer ERROR IF CLEARED 
i J RS, ECOMP 
1 S 
138 is $ 
1 CMP 1, am CHECK DATA 

i BEQ +14 : SKIP ERROR IF GOOD 

JSR RS, ECOMP 

1385 3 “’ 
1360 ye, 
1 173606 asR ;CHECK STATUS 
1 Q +19 *SKIP ERROR IF GOOD 
i RS, ECOMP : 
1 ? 
i 1$ 
1 RO ; TEP, SHIFT COUNT 
1 8177755,RO ; 
: Q 1517 : yest IF DONE 
1 ROL Rl *SHIFT DATA PATTERN 
i BR 1 ; CONTINUE 
1 s AT THIS POINT, LOGICAL SHIFT WORKS! 
1 tsi7; Mov atocar Ri eS POI 

| | CLR CLEAR UTE COUNT 
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ceva tarete tetera tater tinea ts tetera rate rater atts ta aerate reteracerarerarsraretats 
= 


GHAPAGAOASS SASF ESET SSR MEEHES 







it et FACTOR 
tL ORPARE AC 


>SKIP ERROR IF GOOD 





;CHECK STATUS 
;SKIP ERROR IF CORRECT 


q 


{SHIFT COUNT 
GO TO NEXT TEST IF DONE 
7 


Ut 2a 





L 


; NORMAL IZE 
IP ERROR IF GOOD 
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173242 


173224 


173202 


173056 


173042 


— £ 
TJ 
WwW 


ton ats Oh Bese Bass 


ei 
g 
F 
= 


SB BEN BES BOSS eases oes 


;STEP CYCLE COUNT 
GO TO NEXT TEST IF DONE 
3 CONTINUE 


noe 
see 


tg LOADING 


; SKIP IF GOOD 


;CHECK STA 
;SKIP ERROR IF GOOD 


;STEP CYCLE COUNT 
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g 
ee 


; 
"g SPER; gRABAyysease 
ae 
le 


Be Sa ay ae RB far tr is raid assualt tliat 


eB 2 — B= 0 FO Fb 0 0 0 8 8 0 8 0 b= 0 FF 0 bs 6 0 FF = BP 8 = b= 0 b= 0 0 9 pe po ee 





a rd 


ais § 


E03 


CMP a6 


RO 
Rs or Hh 


I ie 8 ia 
2 
=z 






PTO NEXT TEST IF DONE 
+ RONTINUE 


Tea) BEHG 
iLO Bey WITH O AND 0 


SHIET OvERPLOM BIT 1 


;CHECK AC’S SIGN 
;SET APROPRIATE N AND V BITS 


;SET APROPRIATE N AND V BITS 


a om 
are 


;CHECK AC’S SIGN 
;SET APROPRIATE N AND V BITS 


;SET APROPRIATE N AND V BITS 
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= p= bBo 


4955 


LOAD COUNT 


aore 
ham LOADING 
0 OV 8 e CRERAINOER) 


; SKIP ERROR IF G00D 


3c MQ (QUOTIANT) 
; SKIP IF GOOD 


3 iE STATUS 
>SKIP ERROR IF GOOD 


sSTEP CYCLE COUNT 
; T TEST IF DONE 

193 10,next 

;TEST OF SUCCESIVE MULTIPLIES 
;FOURTEEN MULTIPLIES 


1 
iss 
1 
1 
1 
: 
i 
cS 
1 
1 
1 
1 
I 
1 
1 
1S35 
1 
1 
1 
A 
1 
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1 
1 
ie 


if 
"GSS SSSSSSSSSSssess Bete yes GE By URBSSS Reasons wk 
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meeee 


Lokond 
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JSR 


GO3 


TS21 


: 
: 


= 


foruroroforurororororororure 
SSSBSSBSSEBBEE 
OA 4 Oa O00 4 bs 4 a 
<<<<<<c<<<<cccc 


RB 


a 
3 





;CHECK STATUS 22 


; TEST OF SUCCESIVE DIVIDES 
;FOURTEEN DIVIDES 


;CHECK STATUS 22 


; TEST OR ALTERNATE MUL AND DIV 


IES AND 
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“G84%Q “GSY S8Sse 
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#23822 BQ yRy 


ate | 


oo Cg 
BRoyR 


“gaessaesss 





;CHECK STATUS 22 


;TEST OF FAST PROCESSING OF DATA 
:SET UP POINTER 

*LOAD MUL 

s;SAVE MQ 

sSAVE AC 


;CHECK MQ 


;SAVE WITH DIVIDE 


Ce 


eaane 
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1740 

eat 100000 er 73° ¥100000 TEST THE MO 

1743 BEQ +14 

ie ir RS, ECOMP 

IRS rs 

1749 

1750 .DEV=. 

teak ANS S738 Pasonr iT FEES . 
te i 2s: hcg 4g, NO? CYCLE THRU Feers acain 
13 TORO RSTPRIAT 

1758 i ctR ;ZERO PASS COUNTER 

1 iC aside, RO GET MONITOR ADDRESS 

1760 Reser SEND! :IF NOT 

ie & S000: FF oo BFS RENTIBE cor 

1765 PASCNT: 300 : COUNTER 

i come Ee 

1 g 

1776 MON: BIC #100, KBs sDISAOLE FURTHER INTERUPTS 
i7re et tposauPan ;CLEAR UNUSED SITS 

1774 Of Q 6 

i7re ‘ MONA: ci SP CHRO ;1S_IT A PARAMETER CHANGE? 
i P sre il Ru A STOP? 

1 1073; 2 #’C, CMND 21S IT A CONTINUE? 

1781 COND ;YES! 

ee ee escre he a RETURN 

ILLCMD: ttt. Us 

i767 ; ui Tl 

i763 10735 ames MON sBETTER LUCK NEXT TIME! 

ia ie te aoe 

i CONU: i i KBS + ORABLE: PI 

1795 if ;CONTINUE TESTING 
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LURE EEE 3 


: MOV 
CMP 
CLR 


= 


ss] 
a4n4 
un 


83729 


SgsSssesese8 


ty, 
SS 


PEPPER PE PEELE rarer eurre rt 


—~ 






sREST RO 
BGP ois INTERRUPT OFF THE STACK 


;RETURN FROM. ERROR 
;POP THIS INTERUPT OFF THE STACK 


G0. GoT NEM ee RS 
abehce TURN ADDRESS 


Hagia 
3 SEE on 
sREGISTER aie Bees 
oan mae t® DATA 


a heed 


; TYPE ERROR NUMBER 


;BR IF NO 
WHAT TYPE 1S IT? 
IT’S A 5 

11'S GREATER THAN 5 
°1S IT A 3? 


imue MUST BE A TYPE 2 AT THIS POINT 


i ea 
T BE ANB ORY 


ie imei i's ous man's a Se nor 


;LOAD PARAMETER RETURN 





KO3 
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000200 177560 pit 


Q 
ie SiceeD rate 167274 CLR 


#200, aKBS 
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